The aim of this study was to demonstrate the inflammatory changes on the lung of adult albino rats sensitized with 2,4 toluene diisocyanate and to assess the possible immunomodulator role of low dose naltrexone supplementation against these changes..
MATERIAL AND METHODS I-Material: 1)2,4Toluene Diisocyanate : It was obtained from Wako Chemical Co, (Japan). It was provided in a liquid form. 2)Naltrexone hydrochloride : It was obtained from Multi-Apex Pharmaceutical Co, (Egypt). It was provided in a tablet 50mg form. 3) Distilled water: dissolvent for naltrexone. 4) ethyl acetate: dissolvent and vehicle for TDI 5) Animals: The study was done for 4 weeks and the rats were divided into 4 groups each of 10 rats:-This study was carried on 40 adult albino rats, each weighing 150 gm. The animals were obtained from Animal House of the Faculty of Veterinary Medicine, Zagazig University. The study had been designed in the Faculty of Medicine, Zagazig University.
II-Methods: Study design:
The study was done 4 weeks and the rats were divided into 4 groups each of 10 rats:--Group I (negative control group): Each rat received only regular diet, distilled water and ad-libitum to determine the basic values of performance. These rats were left without intervention to measure the basic parameters. -Group II (positive control group): Each rat gavaged orally with 10 mg/kg body weight naltrexone dissolved in 1 ml of distilled water once daily 7 days/ week. -Group III (2,4 Toluene Diisocyanate (TDI)): Each rat was sensitized nasally with 5 μL of 10% TDI dissolved in ethyl acetate for seven consecutive days. After a week of rest, the rats were sensitized again for another week. A week after the second course of sensitization, the rats were provoked by intranasal administration of 5 μL of 5% TDI (Zheng et al., 2001 ). -Group IV (2,4 Toluene Diisocyanate +Naltrexone (TDI+NTX)): Each rat was gavaged orally with 10 mg/kg body weight naltrexone dissolved in 1 ml of distilled water once daily 7 days/ week (Rachel et al., 2017) given every day with sensitization by the same protocol mentioned before. The airway hyperreactivity signs of rats in sensitized groups were appeared for an hour after provocation and noticed then recorded. At the end of 4 th week of the study period, rats from each group were subjected to blood sample collection form the retro-orbital plexuses. The blood samples will be used for assessing the following blood (eosinophils &neutrophils) cell count and cytokine assay. Then the anesthetized rats were sacrificed & specimens from the spleen for in vitro cell culture for cytokine assay and from the lung were taken for histopathological study. Erythrocytes were lysed by adding 0.5 mL of (OptyLyse, CA). To determine appropriate concentrations of primary and secondary antibodies for samples, antibody titration was performed (International Reagents Corp, Japan).
D)Cytokine assay (Mansell and Jenkins, 2013):
The selected cytokine productions of IL-4, IL-6 and TNFα in serum, spleen cell cultured in vitro were determined with commercial ELISA kit, as the manufacturer's instructions.IL-4 and IL-6 kits were from Cosmo Bio Co., LTD. (Tokyo, Japan), and TNFα kit was from Endogen Inc. (MA, USA). Then the anesthetized rats were sacrificed & specimens from the spleen were taken for cell culture and lung and airway specimens were taken for histopathological study. C)Spleen cell culture (Garbers, 2012): Spleen was excised and single-cell suspension was obtained by teasing the tissue through a steel mesh into ice cold RPMI 1640. The suspension was treated with 8 g/l Tris ammonium and then centrifuged for 5 min at 4 C. Cell viability was determined by trypan blue. Spleen cells were cultured in a plate for 48 h in a 5% CO2 incubator in the presence of concanavalin A (ConA) (Sigma, St. Louis, USA). At the end, the supernatant fraction was used for cytokine analysis.
E) Histopathological study by H & E:
Lung and trachea were filled intratracheally with buffered formalin. The lung was removed, fixed and embedded in paraffin. 2 Um thickness section was sliced and stained by Haematoxylin and Eosin (H&E) according to Horobin and Bancroft (1998) then examined by light microscope.
F) Statistical analysis:
The results were analyzed by Student's t-test in the control groups and TDI group, TDI+NTX and TDI group. RESULTS
Airway hyperreactivity signs:
After provoked with 5% TDI, the TDIsensitized rats sneezed. The exertional breathing which was similar to asthma was observed to last 10-20 min in TDI-sensitized rats. While the TDI+ NTX group showed only sneezing. The control rats did not manifest airway hyperactivity signs.
(A) Laboratory results:
The laboratory findings of both negative and positive control groups were within normal values and nonsignificantlly different (Tables 1) (Fig 1,2) , so we used group (I) for comparison with group (III).
(1)Total leucocytes & blood eosinophils and neutrophils count There no significant difference in Total leucocyte count (TLC) between different groups (Table 1 ,2,3,4). There were highly significant differences in groups by (Student's t-test) as regard, eosinophil (ESO) and neutrophils (NEU) counts.
There was highly significant elevation in (eosinophils and neutrophils) level in group (III) when compared with control group (I) ( Table 2 ). There was no significant difference in (eosinophils and neutrophils) value between TDI+NTX group (IV) and control group (I) ( Table 3 ).
There was highly significant elevation in (eosinophils and neutrophils) level in group (III) when compared with TDI+NTX group (IV) ( Table 4) . Each of negative control and positive control groups has 10 rats/4 weeks. Data are expressed as means ± SD. #Non significantly different from negative control group values p>0.05; SD = Standard Deviation. (2)Cytokine production in serum There were highly significant differences in groups by (Student's t-test) as regard (IL-4, IL-6 and TNFα) values (Fig. 1) .
There was highly significant elevation in (IL-4, IL-6 and TNFα) level in group (III) when compared with control group (I). There was no significant difference in (IL-4, IL-6 and TNFα) value between TDI+NTX group (IV) and control group (I) and there was highly significant elevation in (IL-4, IL-6 and TNFα) level in group (III) when compared with TDI+NTX group (IV) (Fig. 1). (3)Cytokine production in spleen cell There were highly significant differences in groups by (Student's t-test) study as regard (IL-4, IL-6 and TNFα) values (Table 1) . There was highly significant elevation in (IL-4, IL-6 and TNFα) level in group (III) when compared with control group (I). There was no significant difference in (IL-4, IL-6 and TNFα) value between TDI+NTX group (IV) and control group (I) and there was highly significant elevation in (IL-4, IL-6 and TNFα) level in group (III) when compared with TDI+NTX group (IV) (Fig. 2) .
Fig. (1):
Serum Cytokine concentrations in group 1 (negative control), group 2 (positive control), group 3( TDI sensitized rats) and group 4 (NTX+ TDI treated rats) for 4 weeks of treatment adult albino rats . Light microscopic examination of H&E stained sections from the lung of the control groups (groups I & II) were nearly similar and revealed that; the lung showed no pathologic change was found in airways (Fig. 3) . Examination of H&E stained sections of the lung specimens of the rat (group III) showed a prominent infiltration of central airway and peripheral airway with numerous eosinophils were observed, and goblet cells were seen in the epithelium of the central bronchi (Fig. 4) . Examination of H&E stained sections of the lung specimens of the rat (group IV) showed improvement of the changes that occurred after TDI sensitization with little infiltration of airways with little eosinophils was observed, and no goblet cells were seen in the epithelium of the central bronchi (Fig. 5) . 
